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Death is the final lot of all living beings. But, as the tragic experience of the Titanic passengers dramatically illustrates, the time at which one dies is related to one's class. The intent of this paper is to examine the evidence which bears upon the closeness of this relationship, ranging as far back as the data will allow. It will first focus on the question of life expectancy at birth, and subsequently turn to that of overall mortality.
STUDIES OF LIFE EXPECTANCY
The average infant born today in the Western world can look forward, barring unforeseen events and radical changes in present trends, to a life span of about 70 years. That this has not always been the case for the human infant-and still is not for by far most infants born today-is well known. Whatever the situation prior to the era of recorded history, for the greater part of this era, that is, until the nineteenth century, most men lived out less than half their Biblical span of years.
In what is probably the first study of a total population, Halley, using data for the city of Breslau, Germany, for 1687 to 1691, calculated an average life expectancy at birth of 33.5 years.2 Henry's estimate for the expectation of life of Parisian children born at the beginning of the eighteenth century was 23.5 years.3 Half a century later, in the Vienna of 1752 to 1755, of every 1,000 infants born alive, only 590 survived their first year, 413 their fifth year, and 359 their fifteenth year. 4 Henry further cites an estimate, which he regards as "too pessimistic," of 28.8 years for the total French population toward the end of the Ancien Regime. 5 In the nineteenth century, Villerme, in a careful first-hand study, reported a life expectancy at birth for the total population of the city of Mulhouse, France, of seven years and six months, based on the period 1823 to 1834. However, he also cites Penot's data for Mulhouse, from 1812 to 1827, which show an average life expectancy of 25 years. 6 Whatever the discrepancies and unreliabilities of these various sets of data, they consistently paint a picture of the Western world up to recent centuries which is quite similar to that of the world of presently "developing" societies until the last decade or two. Moreover, in the period of recorded history prior to the eighteenth century, no sizable increment had been added to the average life span. But if, from Greco-Roman times through the eighteenth or perhaps even the nineteenth century, the mythical "average" infant could anticipate living some 20 to 30 years, does any evidence indicate that dramatic class differences existed? Though the evidence is perforce limited, the answer would seem to be no.
Two studies of male property owners in England of the generation born before 1276, and of a population born between 1426 and 1450, show average lengths of life being 35.3 and 33 years, respectively. Dublin, et al., who report these studies, also cite a study by Peller of men in the "ruling classes of Europe" from 1480 to 1579 in which a life span of 30 years is given as the average.9 In Peller's paper, the average life expectancy of males at birth in a population of "Europe's ruling families," which included a total of 8,500 individuals, was 32 -1479  24  33  1480-1679  27  33  1680-1729  33  34  1730-1779  45  48  1780-1829  48  55  1830-1879  50  62  1880-1954  55  70 At the opposite end of the social scale, the reported life expectancy at birth for a British Guiana slave population between 1820 and 1832 was 22.8 years.l2 A reasonable assumption, keeping in mind that the life expectancy at birth of countries such as India, Burma and Cambodia in the late 1950's ranged from 35 to 44 years,l3 is that class differences prior to the eighteenth century were relatively limited. In other words, given a society which, though it manages to survive, does so at or near what might be called a rock-bottom level of life expectancy, one is not likely to find great differences among the strata of that society.
The data suggest the possibility that the trend in the nineteenth century, and perhaps even earlier, was toward a substantial widening of class differences. No report is available comparing the life expectancies of social strata of the population prior to the nineteenth century. Titmuss quotes Milne as saying, in 1815, that "There can ... be no doubt but that the mortality is greater among the higher than the middle classes of society."l4 Villerme's study of Mulhouse, which was based on an analysis of the occupation of the head of household of 5,419 deceased out of a total of 6,085 registered deaths from 1823 to 1834, shows a life expectancy at birth which ranges from 28.2 years for "manufacturers, merchants, directors, etc." through 17.6 years for "factory workers, unspecified" and 9.4 years for day laborers, to 1.3-1.9 years for spinners, weavers and locksmiths. (Consideration of the life expectancy at age one of the same occupations indicates far smaller occupational differences.) Villerme concludes that "One sees here that most infants reach adulthood or die at a young age depending upon the condition or occupation to which they belong . ."15 At about the same time (1832), an observer of the British scene remarked that members of the peerage had a lower expectation of life than the general population.' 6 Morris cites Gavin's analysis of the average age at death of 1,632 deceased in Bethnal Green (a suburb of London) in 1839 by social strata. "Gentlemen, professional men and their families" died, on the average, at age 45; "tradesmen and their families," at age 26; and "mechanics, servants, labourers and their families," at age 16. Very similar data are quoted by Titmuss for the years 1839 to 1841 for the city of York. For near-identical social groups, the average ages at death were: 48.6, 30.8 and 23.8. Morris also refers to Clay's report for the 1840's on chances of survival in the town of Preston, Lancastershire, among 1,000 infants born into each of the families of gentry, tradesmen and operatives. Among the gentry, not until well past the fortieth year did more than one-half of those infants die. The average infant of families of tradesmen survived until just past his twentieth year. Among operatives' families, however, more than half of those born had died by their fifth year. Titmuss also reports, for this period, that a "gentleman" in London lived, on the average, twice as long as a "labourer. Company compared with that of English peers over the course of centuries, using data for the latter published by Edmonds in 1838, Farr notes little difference in annual average mortality between the two groups, especially after age 50. "Are we," Farr comments, "to infer that the mortality among peers is now higher than among labourers, crowded within the metropolis? Should we not rather infer, that as the investigation extends far back into the centuries of bloodshed and pestilence, that the lives of peers were then shorter, and are now longer, than the lives of labourers? The plague, which was born in huts, and nursed by famine, rioted in luxurious halls, and smote the highborn." '9 In the same cautionary direction, Ansell found that "the expectation of life at birth in the upper and professional classes was 53 years indicating an advantage of about 10 years over the expectation for the general population [in 1874]."20 Very few later investigators have dealt with class differences in life expectancy, preferring to concentrate on differences in mortality rates. A search of the literature has revealed only four such studies, whose data are presented in Table 1 . The published data for Chicago refer only to the two extreme groups of census tracts with the highest and lowest median rentals. Because, after World War I, Chicago witnessed a tremendous influx of Negroes, most of whom were lower class, the available data for whites only has also been presented. From 1920 to 1940, the difference between the extreme groups seesawed, but did decline to a difference in life expectancy for whites, in both sexes, of 7.6 years. In England and Wales of about 1930, a direct gradient between class and life expectancy of males is evident, the extreme groups being separated by Figure 1 , could be inferred which indicates the following. The bulk of recorded history was one of high birth and high death rates, which offset each other and led to at most a very small increase in population. During the first 16 centuries of the Christian era, world population increased from about one-quarter to one-half billion people, an annual growth rate of about .005 per cent. Conceivably, throughout this period, no substantial differentials in life expectancy could be found among different social strata of the Every deceased person in that year was assigned to either the taxpayer or non-taxpayer group. Chapin then calculated the death rates per thousand in each group. The crude annual death rate of the latter (24.8 per 1,000 living) was more than double that of the taxpayers (10.8). As seen in Table 2 , this disparity is found in all but the five-to nine-years age cohort, and is greatest in the productive years (30 to 49) and in the 70 and over cohort. Since the non-taxpayer group includes more than 80 per cent of the In a paper focusing on later data, Britten calculates overall death rates for 1900 in the nine states and the District of Columbia, which then comprised the death registration area.26 He compared white-collar rates to those for the "laboring and servant" class in three age groups. Taking the white-collar death rate as 100, the ratios for the lower class group were: for ages 15-24, 151; for ages 25-44, 165; and for ages 45-64, 159.
As a prologue to her analysis of 1950 death rates, Guralnick presents, without analysis, the full set of data upon which Britten evidently based his calculations, as well as similar data for 1890.27 Table 4 presents the relevant data for mortality among roughly ranked occupational groups. For the employed male population as a whole, in both years, professionals have a somewhat higher mortality rate than do other white collar workers or those in industry, most of whom are presumably manual workers. Conceivably this may be explained by the fact that the rates are not age-standardized, and professionals might be an older group. The age-specific rates do show professionals as having a lower than average rate in the younger age groups and somewhat above average in the higher groups. The most striking fact about these data is the very sizable difference, at all ages, between the "laboring and servant" class and all other groups. In both 1890 and 1900, the ratio of this class is highest in ages 25-44 and 45-64, somewhat lower at ages 15-24, and lowest-though still relatively high-in the 65 and over category. An interesting pattern is shown by the clerical and official group: in the youngest age category its ratio is quite high, in 1900 approaching that of the lowest class; in each successive age category its ratio goes down, so that in the 65 and over category it has by far the lowest mortality rate.
Szabady,28 reporting the data (non-age-standardized) for the total population of pre-World War I Hungary, divides the nonagricultural population into non-manual and manual groups. For all persons, the death rates per thousand in 1900 were, respectively, 15.1 and 25.1; in 1910, the gap had narrowed, with both rates having fallen to 13.8 and 20.9. That differences in infant mortality contributed considerably to class differences in overall mortality is shown by considering only the rates of earners. In 1900, the non-manual death rate was 13.6, compared to 17.5 for manual earners. By 1910, the difference had nearly disappeared, the rates being 15.0 and 15.9 per thousand.
Huber9 examined occupational mortality in France for 1907-1908, calculating death rates on the basis of the 1906 census. His figures are primarily for individual occupations, but he does give age-specific death rates for four broad groups, which are presented in Table 5 . Managers and officials consistently show the lowest rates. Clerical workers have, at ages 25-34, the highest rates, but thereafter craftsmen and kindred workers have higher rates. The rates of these two groups are, throughout, closer to each other than to those of the managerial group. Class differentials are greatest at ages 45-54. Private household workers, presumably a low status group, have relatively low rates. Since the data refer only to males, rates of "industrial: ordinary" white male policyholders aged 20 and over are given differently in two of Dublin's publications. In the earlier report this ratio is given as 2.55:1, and in the later report as 1.87:1. The discrepancy results from elimination in the latter analysis of those "ordinary" policyholders who had obtained insurance between 1919 and 1923, thus largely eliminating the factor of better medical selection. Data shown in Table 6 on the death rate ratios by age groups show-whichever set of figures is taken-a rising ratio till age 35-44 and then a decline, the 65 and over group showing about the same or a lower ratio than the 20-24 group. Calculating the percentage differences between the two policyholder groups at different ages, for life expectation, Dublin shows roughly a 20 per cent difference between them, the advantage being that of the "ordinary" insured. This difference is somewhat smaller in the younger groups, rises to a peak between the ages 45 and 50, and declines after that age, being lowest after age 70. In one of the first American studies of mortality rates, Coombs used all deaths in the city of Chicago between 1928 and 1932.74 Each death was assigned to the census tract of residence at time of death. The tracts were grouped into five levels on the basis of the 1930 median monthly rental in the tract, using rounded cutting points (e.g., $30.00-44.99). Age-standardized data are presented separately by nativity, sex and race. Each of the four categories presented in Table 7 (whites only) shows a relatively smooth in- verse gradient of mortality rates and median rental. Interestingly enough, the spread is greater among females than among males. Some indication of a minimum differential, among males, may be seen between the two highest rental levels, and, among all four groups, the greatest differential appears between the two lowest levels. Within these qualifications, class differentials show clearly all along the line.
Whitney's study using 1930 data was the first large-scale American study following the pattern which had been set by the British Registrar General.35 Death certificate data were obtained from ten states: Alabama, Connecticut, Illinois, Kansas, Massachusetts, Minnesota, New Jersey, New York, Ohio and Wisconsin. These states contained 39 per cent of the gainfully employed. The 1930 census was used to obtain denominator information. Analysis was limited to males aged 15 to 64, in an attempt to limit the unreliability introduced by retirement. Age-standardized data are presented within the social-economic classification developed by Edwards and used standardly by the United States Census.
As can be seen in Table 8 , mortality rates vary inversely with class in the total age group of 15-64. Only the proprietor group is out of line. If retail dealers, whose rate is 8.4, are excluded from this category, the rate would be 7.0, making a linear relationship. The curve, however, is not smooth, as can be seen clearly from the ratios presented in the table. The largest difference is found between unskilled and semiskilled workers, with a sizable difference between the latter and skilled workers. Beyond this level the differences, although existent, are relatively small.
The same general pattern appears in each of the three agespecific sets of data. The spread, however, is greatest in the 25-44 age group and least in the oldest group. In the latter, differences among the four occupational categories from skilled workers and up are almost nonexistent. This study indicates, then, that class is most intimately related to mortality rates among the unskilled and, secondarily among the semiskilled workers, and during middle age. 36 Sheps and Watkins37 sought to overcome the weakness of ecological studies by utilizing information obtained in careful sociological study which grouped areas in New Haven, Connecticut, into "natural areas." The boundary lines of these areas were such that information about census tracts could be used for purposes of setting denominators and standardizing for age. The seven resulting areas for which death rates for 1930 to 1934 were calculated con- Table 9 shows, an inverse gradient is found for both sexes. Though female death rates are consistently below those for males, the actual spread between the tract groups is larger for females. With each successively lower step in the rental ladder, the differential between the tract groups increases, so that the largest gap appears between the lowest and next lowest groups, whereas a relatively small difference appears between the two top groups. Patno's analysis of Pittsburgh mortality data followed the same pattern. 45 The 1940 census tracts were ranked by using either the median value of owner-occupied units or the median monthly rental. The tracts were then grouped into three levels, each containing about one-third of the city's white population. Data for 1950 were also employed, using median family income in each tract as a third criterion for classification.
With few exceptions, the data, shown in Table 10 , indicate an inverse gradient of mortality with economic level of the tract grouping in the age-sex categories. This is true for both 1940 and 1950. The largest differentials are found in the 30 to 59 age group, particularly in the first of these decades. For females under ten, the gradient is direct, and in both sexes the 70 and over category shows no clear difference among the economic levels. No indication is given that economic differentials are any greater among males than among females.
Mortality rates in the Netherlands are among the lowest in the world. In this context, determination of social class differences be- Table 11 . In overall terms, a clear inverse class gradient is seen, the male slope being somewhat steeper than the female slope, with very few figures being out of line. The gap tends to be quite large in the younger age groups, where the death rate is low. Class differences in middle age (35-54) are very sizable. At this age, the major differences seem to be at the top and bottom, between the Table 12 . Although class differentials do appear, they differ from those in other studies. The range of differences is smaller, though still substantial. The two top groups of tracts, for males, and the three top, for females, are quite similar in their death rates. Most puzzling, perhaps, is the fact that males in the lowest tract level have a lower rate than do those in the adjacent level. Ellis suggests as a possible explanation the availability of free medical treatment for the lowest group. Group 4, not having such an advantage but having a limited income, may utilize funds for the females, who do have a lower rate than the females in group 5, whereas the males go on working and refrain from using such funds for themselves. Stockwell, whose concern was methodological as well as substantive, presents data exactly parallel to the above. These data also appear in Table 12 . He also used a modified form of the ShevkyWilliams index, studied deaths in 1949-1951, and included about one-fifth of the number of tracts in each socioeconomic level. Stockwell's data pertain to Providence and Hartford. The class differentials in these two cities are quite similar to those in Houston. In Providence, little difference is found among the top three levels of males or the top two levels of females. Hartford females do not differ among all five strata; levels 2 and 3 and levels 4 and 5 have almost identical rates.
Stockwell proceeded to compute rank order correlation coefficients between the census tracts in each city ranked by age-sex-standardized death rates and each of eight socioeconomic variables (occupation, two education variables, two income variables, two rent variables, crowding). In all cases, the correlation coefficients were significant. 50 Since the British Registrar General system of social classification is the richest source of data on mortality differences over time among different socioeconomic levels, a number of attempts have been made to construct a comparable ranking in the United States. Breslow and Buell,51 using the 1950 census for denominator data, classified all deaths of California males, aged 20-64, from 1949 to 1951, in one of five occupational classes. Class I includes professionals and kindred workers; class II is an intermediate group; class III includes sales, clerical and skilled workers; class IV includes semiskilled workers; and class V includes unskilled workers. Data for farmers and farm laborers are presented separately, differing from the British system, because the data on death certificates for these men were thought to be unreliable. All data are presented in terms of the standardized mortality ratio which is a ratio of the observed deaths in an occupation to the age-standardized expected number of deaths, as determined by the age-specific rates for men in all occupations. The standardized mortality ratio for all men is equal to 100. The California data are presented in Table 13 .
For the entire age group, a rough inverse gradient is seen between class and mortality. To all intents and purposes, however, classes I and II do not differ, nor do III and IV, though the latter two have a somewhat higher rate than the former. Class V has a strikingly higher rate. A smoother gradient appears at ages 20-34, and is most strikingly regular at ages 35-44, though in both cases class V is set off from the others by its high rate. Class differences begin to be attenuated at ages 45-54, with the exception of class V. This is even more true for the 55-59 group, and in the 60-64 group almost no class differences exist. Examination of the age-specific rates in Table 14 shows the largest class gap to lie in the 25 to 44 age group, with classes II to IV being closer to class I than to class V. A considerable gap remains at ages 45-54, but it is substantially narrowed by ages 55-64.
Guralnick also analyzed the same 1950 data along more traditional American lines, using the occupational classification developed by Edwards for the United States Census.54 This scheme seeks to rank occupations by socioeconomic levels. The standardized mortality ratios presented in Table 15 , for white males aged 25-59, shows an inverse gradient, but one which does not distinguish among all of the eight occupational groups. The lowest ratios are found among the top three groups; they are followed closely by sales, skilled and semiskilled workers, whose ratios are identical. Service workers fare substantially poorer, and, finally, laborers have a considerably higher mortality ratio.
This pattern does not hold in all age groups. Prior to age 30, only the roughest gradient appears, though laborers fare markedly worst. A clear gradient appears in the 30-34 groups, which is maintained in the next ten year cohort. In both cases, the ratios of the top three occupational groups are nearly identical. This pattern holds in ages 45-54 and 55-59 in part. Three mortality levels can be distinguished in these groups, which do not conform to the socioeconomic ranking: non-manual workers except sales workers; sales, skilled and semiskilled workers; and service and unskilled workers. In the oldest age category, only laborers continue to differ from all other groups.
A Hansluwka's review of Austrian mortality data57 begins with reference to a number of early studies which were based upon workers covered by social insurance, reflecting only a very small part of the population. He does, however, present data for the entire employed population for 1951-1953. Table 16 presents these rates for males in different age groups. For the very gross categories of "middle and upper class" and "working class" occupations, few sizable differences emerge, though the latter's rates are higher. At ages 14-17, the former's rate is appreciably higher. At ages 60-64, however, the working class has a much higher death rate. Hansluwka Farmers and farm managers are included in class II and agricultural workers in class IV. Also, class III, which includes more than half the population, is composed of both manual and non-manual workers.
From the great amount and variety of data available in the reports of the Registrar General and papers based on these reports, those that seem to be the most important have been selected for present purposes. These are presented in Table 17 A similar picture emerges from the data for 1921-1923, despite the significant changes in classification. The gap between classes I and II is somewhat greater than in the previous decade. Classes II and III have near-identical ratios and class IV a somewhat higher ratio, while class V is still widely distinct from the others. Britten's analysis64 of the age-specific rates compares class I to class III and class III to class V. For the former comparison, the greatest gap is at ages 16-19, and declines with regularity at each succeeding age. The pattern of the class V: III ratio, however, is different. Here the greatest gap is at ages 35-44 and, though a bit less so, at 45-54.
By 1930, class differentials, though now presenting a regular inverse gradient, had narrowed, with standardized mortality ratios of 90 for class I and 111 for class V, for males, aged 20-64. The innovation introduced in the data analysis for these years shows that general socioeconomic differences rather than specific occupational hazards were crucial in the relationship between class and mortality. This is seen in the data for married women classified by husband's occupation, in which the gradient is somewhat more steep than for the males.
The latest available data, for 1949-1953, show a rather different picture than that of previous decades. Class V still has a substantially higher ratio than the other classes; for the males, it is even higher than in 1930. Class II, however, now has the lowest ratio, followed by classes IV, I and III, in that order. For married women, the in-verse gradient persists, except that here too, as among the males, class II has a lower ratio than class I. The relatively low ratio of class IV may well be an artifact of classificational changes from one social class to another. Adjustment of the data for occupied males to take account of these changes "has had the important effect of raising the SMR of Social Class IV from 94, where it was second lowest, to 104, where it occupies the second highest position, as it did in 1921-1923 and 1930-1932."65 Guralnick's analysis of the British data,66 excluding all gainfully employed in agriculture, and collapsing classes II-IV, shows that this latter group had a very slightly lower death rate than class I, while class V remains very much higher.
Moriyama and Guralnick,67 in their attempt to compare data for males from the United States and England and Wales, present agespecific ratios for the latter combining the three middle classes and excluding all engaged in agriculture, for 1950 only. For most age groups, little difference is seen between class I and classes II-IV; this is particularly true from age 45 upwards. Class V has consistently higher rates; but whereas this is the case to a moderate degree at ages 20-24, the differential increases thereafter, reaching a peak at ages 35-44, after which it declines again and nearly disappears at ages 60-64. This hypothesis finds support in an overall trend reflected in the studies reported. In the earlier studies, the differential between the mortality rates of extreme class groups is about a 2:1 ratio, but later studies show a narrowing of this differential, so that by the 1940's, a 1.4:1 or 1.3:1 ratio is much more typical. As can be seen from studying the death rates, these years witnessed a progressive decline in the overall death rate. At the same time, a cautionary note must be exercised. Despite an undoubted overall decline in mortality in the past three decades, the trend in the earlier decades of the century toward the closing of the class gap has been checked, if not halted.
This indication focuses on the differences between mortality rates of the lowest class and other classes. A more accurate picture of the overall pattern would be to suggest that what has happened is a blurring, if not a disappearance, of a clear class gradient, while class differences remain. On the basis of the existent data-using, for the sake of convenience, a five-fold class distinction, this being the most popular-it is difficult to conclude whether classes I to IV now no longer differ in their mortality rates, or whether classes I and II have the lowest rates, and II and IV have higher rates, though not necessarily substantially so. What seems to be beyond question is that, whatever the index used and whatever the number of classes considered, almost always a lowest class appears with substantially higher mortality rates. Moreover, the differential between it and other classes evidently has not diminished over recent decades.
At this point discussion of the complex question of explanations for such patterns would not be appropriate. A possibility could be suggested, however. The truly magnificent triumphs over infectious diseases have been crucial in both narrowing the overall class differentials and in nearly eliminating differentials among all but the lowest class. In recent decades, however, access to good medical care, preventive medical action, health knowledge, and limitation of delay in seeking treatment have become increasingly important in combating mortality, as chronic diseases have become the chief health enemy in the developed world. In these areas, lower class people may well be at a disadvantage. As such factors become more and more important, as the historical supposition presented in the first pages of this paper suggests, increasing class differentiation may occur. This approach does not necessarily preclude consideration of genetic selection and what has commonly come to be called "the drift hypothesis."
The data reviewed lead to a further conclusion. With amazing consistency, the class differentials are largest in the middle years of life. This is no less true in the latest than in the earliest studies. Over and over again, the greatest gap is found in young and middle adulthood. The predominant pattern characterizing class differentials by age is that in which class differences are moderately high in the younger ages, rise to a peak at ages 30 to 44, begin to decline at that point and tend to disappear beyond age 65. Where a given set of data varies from this pattern, it is in one of two directions: in the former cases, class differentials are lowest in the younger and older groups; in the latter, the decline in class differentials only begins in late middle age.
This pattern of greatest class differences in middle adulthood may be linked to the two historical suppositions which have heretofore been presented. To hypothesize in more general terms, when mortality rates are extremely high or extremely low, class differences will tend to be small. In other words, when men are quite helpless before the threat of death, or when men have made great achievements in dealing with this threat, life chances will tend to be equitably distributed. On the other hand, when moderate progress is being made in dealing with this threat, differential consequences are to be expected. The crucial idea that may be involved here is that of preventable deaths, at any given level of knowledge, technique and social organization. Where and/or when such deaths are concentrated, class differentials will be greatest, unless appropriate social action is taken. This differential is not inevitable.
Much more, of course, could be said in summary, with reference to both substantive and methodological issues. Needless to say, consideration of patterns of class differences by cause of death is essential for a full understanding of this relationship. But this would have extended the paper into a book. Stockwell investigated the difference made in the analysis of socioeconomic mortality data when different indices of class are used. He notes that the precise conclusions one draws will "vary considerably with the methodological conditions characterizing a particular study," however the overall patterns are sufficiently similar so that, for present purposes, it is adequate to refer to only one or two of his measures. Since many studies reported in the present paper used median rental, however, it is important to note that Stockwell's data indicate that, of all eight variables, this is the poorest predictor of mortality rates.
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